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Abstract

Introduction/Need for idea or innovation
The importance of agriculture to the economic development of Nigeria is enormous owing to the fact that it was the main source of food and employment for a sizeable number of people. As a result, the federal ministry of education included its teaching in secondary schools with objectives as follows; to enable students acquire basic knowledge and practical skills in agriculture; to stimulate and sustain student’s interests in agriculture; to prepare students for further studies and occupations in agriculture (Agricultural Education Curriculum, for JSS &SSS in Oden (2008). Agriculture is taught in both junior and senior secondary schools. Among the subjects taught at the senior secondary level of education is agricultural science and part of the syllabus to be covered in agricultural science by the students is Agricultural ecology. Agricultural ecology has been identified in playing important role in nation building through environmental sustainability and preservation of agricultural biodiversity. Despite these important roles, the results of students in examination involving this concept are poor. Summary of the information gathered from focus group discussion carried out in few schools in the study area by the researcher before commencing with the study indicates that students experience difficulty in understanding agro ecological concepts because of its abstract nature thus leading to poor performance. West African Examination Council (WAEC) Examiner’s Report (2007-2011) stated that achievement of students in agricultural ecology examinations has been poor. Several authorities like Onu (2006) and Ugwu (2007) have blamed the poor performance on the conventional teaching techniques adopted by teachers of agriculture in teaching agro ecology and the inability of teachers to make the lesson student centred. The learning strategy exposed to the students could also be a contributing factor to their poor performances. These poor academic achievements of students’ lead to lack of motivation by the teachers to teach further and the much needed environmental development through sustainability and preservation of world biodiversity of Nigeria will remain a wishful thinking until the inherent problems are identified and remedied. The researcher therefore saw the need to determine whether the use of an innovative teaching technique like concept mapping together with the conventional ones under cooperative and competitive learning strategies would improve the achievement of students in agricultural ecology in secondary schools in Anambra State. xi



How it works/ methodology program phases/ steps
This research was set out to determine the effect of cooperative and competitive learning strategies on students’ achievement in agricultural ecology using concept mapping in secondary schools in Anambra State. The study was a pre-test, post-test, non-equivalent control group quasi-experimental design which involved group of students in their intact classes assigned to experimental and control groups. The design according to Shuttleworth (2009) allows researchers to compare the final post-test results between the two groups, giving them an idea of the overall effectiveness of the intervention or treatment. The design is considered more appropriate because it establishes a cause and effect relationship between the independent and dependent variables. In this design, intact classes (non-randomized groups) were used as experimental and control groups. The independent variables in this study are learning strategies, concept mapping and gender while the dependent variable is achievement. Three research questions were answered based on the purpose of the study. Also, three null hypotheses were formulated and tested at 0.05 level of significance. The population for the study was 1327, made up of all the 2014/2015 year one senior secondary (SS1) agricultural science students in Ogidi Education Zone of Anambra State. The sample size was 123 students. It comprised of 22 males and 25 female assigned to cooperative learning making a total of 47 students and 32 males and 44 female assigned to competitive learning making a total of 76 students. The instrument used for data collection was Agricultural Ecology Achievement Test (AEAT). To ensure content validity of the AEAT, a Table of Specification was built for the test. The AEAT was subjected to face validation by three experts. The AEAT was trial tested and Kuder-Richardson formula 20 (k[image: ][image: ]R20) was used to determine the internal consistency of the test. The reliability coefficient obtained was 0.84. A total of 50 items of the AEAT had good difficulty, discrimination and distractor indices. The AEAT was administered to the students by the research assistants (subject teachers) before and after the topic has been taught to them in their schools using the learning strategies. Pre-test and post test scores of the students were collected as data for the study. The data collected were analysed using mean to answer the research questions while ANCOVA was used to test the three null hypotheses formulated to guide the study. 

Results to date/Implications 
Based on the data analysed, the following findings were made: Students taught agricultural ecology with cooperative learning strategy had a higher mean achievement score than those taught with competitive learning strategy using concept mapping, there was no influence of gender on the mean achievement scores of students in agricultural ecology with cooperative and competitive learning strategies using concept mapping, gender and learning strategies interacted to affect students’ mean achievement when taught a agricultural ecology using concept mapping. Also, there was a significant difference between the mean achievement scores of students taught agricultural ecology with cooperative learning strategy and those taught with competitive learning strategy using concept mapping, there was no significant difference between the mean achievement scores of male and female students taught agricultural ecology with cooperative and competitive learning strategies using concept mapping and there was a significant interaction effect of gender and learning strategies on students’ mean achievement scores in agricultural ecology using concept mapping.

Future plans/Advice to others
 Consequently, it was recommended that agricultural science teachers in secondary schools should adopt the use of cooperative learning strategy to the teaching of agro ecology; agricultural science teachers in secondary schools should prepare their lessons in such a way that students are allowed ample opportunity to interact with their peers and share ideas together so as to improve their understanding of the subject; the federal ministry of education should consider review of curriculum for agriculture with a view to incorporate cooperative learning strategy into the teaching of agro ecology in secondary schools and workshops, seminars and conferences should be organized by the ministry of education and administrators of secondary schools to enlighten teachers and improve their knowledge and skills on the use of cooperative learning strategy for improving students’ achievement in agro ecology.

Cost/Resources Needed
The resources needed are chalk board, Flannel cards, Flannel board, Marker. The cost implication is minimal.
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